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Experimental Part 
General Considerations. All manipulations were carried out using standard Schlenk or 
glovebox techniques under an N2 atmosphere. Unless otherwise noted, solvents were 
deoxygenated and dried by thoroughly sparging with N2 gas followed by passage through 
an activated alumina column in the solvent purification system by SG Water, USA LLC. 
Non-halogenated solvents were tested with a standard purple solution of sodium 
benzophenone ketyl in tetrahydrofuran in order to confirm effective oxygen and moisture 
removal. All reagents were purchased from commercial vendors and used without further 
purification unless otherwise stated. [SiPiPr3]Fe(Cl),1 {H(OEt2)2}{BArF24},2 
{Cp2Fe}{BArF24},3 KC8,4 and anhydrous 57FeCl25 were synthesized following literature 
procedures. 57Fe-enriched 1 was obtained via [SiPiPr3]57Fe-Cl by replacing FeCl2 with 
57FeCl2.1 The anilinium salts were obtained with slight modifications of the reported 
procedure.6 Deuterated solvents were purchased from Cambridge Isotope Laboratories, 
Inc., degassed and stored over activated 3 Å molecular sieves prior to use. Elemental 
analyses were performed by Midwest Microlab, LLC, Indianapolis, IN. 1H, 13C and 29Si 
chemical shifts are reported in ppm relative to tetramethylsilane, using residual solvent 
resonances as internal standards. 31P chemical shifts are reported in ppm relative to 85% 
aqueous H3PO4.  15N chemical shifts are reported in ppm relative to liquid NH3 at 0 ppm. 
Solution phase magnetic measurements were performed by the method of Evans.7 Solid 
IR measurements were obtained on a Bruker Alpha spectrometer equipped with a 
diamond ATR probe or as KBr pellets using a Bio-Rad Excalibur FTS 3000 spectrometer. 
EPR Spectroscopy. X-band EPR spectra were obtained on a Bruker EMX spectrometer 
on 2-5 mM solutions prepared as frozen glasses in 2-MeTHF. Samples were collected at 
powers ranging from 20 μW to 15 mW and modulation amplitudes of 1 – 5 Gauss. 
Spectra were simulated using the EasySpin8 suite of programs with Matlab 2013.  
Optical Spectroscopy. Measurements were taken on a Cary 50 UV-Visible 
spectrophotometer using a 1-cm quartz cell connected to a round-bottom flask and sealed 
with a Teflon stopcock or a rubber septum. Variable temperature measurements were 
collected with a Unisoku CoolSpek cryostat mounted within the Cary spectrophotometer. 
Spectra of 4 were obtained by charging the cuvette with solid 4 and a flea stir bar, 
followed by evacuation of the headspace and sealing the chamber with a Teflon stopcock. 
An adjacent compartment was charged with THF and sealed with a second Teflon 
stopcock after application of mild vacuum. The cuvette was then mounted within the 
Unisoku cryostat and chilled to the desired temperature. Stirring was commenced and the 
stopcock separating the two compartments was opened and allowing the THF to transfer 
in vacuo and dissolve 4 at the desired temperature (-80 oC).  
X-Ray Crystallography. XRD studies were carried out at the Beckman Institute 
Crystallography Facility on a Brüker Kappa Apex II diffractometer (Mo or Cu Kα 
radiation). Structures were solved using SHELXS or SHELXT and refined against F2 on 
all data by full-matrix least squares with SHELXL. The crystals were mounted on a glass 
fiber under Paratone N oil.  
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Electrochemistry. Electrochemical measurements were carried out in a thick-walled one-
component electrochemical cell fitted with a Teflon stopcock and tungsten leads 
protruding from the top of apparatus. A CD instruments 600B electrochemical analyzer 
was used for data collection. A freshly-polished glassy carbon electrode was used as the 
working electrode and platinum wire was used as the auxiliary electrode. Solutions 
(THF) of electrolyte (0.1 M tetra-n-butylammonium hexafluorophosphate) contained 
ferrocene (1 mM), to serve as an internal reference, and analyte (1 mM). All reported 
potentials are referenced to the ferrocene/ferrocenium couple, Cp2Fe+/Cp2Fe.  
57Fe Mössbauer Spectroscopy. Spectra were recorded on a spectrometer from SEE Co 
(Edina, MN) operating in the constant acceleration mode in a transmission geometry. The 
sample was kept in an SVT-400 cryostat from Janis (Wilmington, MA). The quoted 
isomer shifts are relative to the centroid of the spectrum of a metallic foil of α-Fe at room 
temperature. Solid samples were prepared by grinding polycrystalline material into a fine 
powder and then mounted in a Delrin cup fitted with a screw-cap as a boron nitride pellet. 
Solution samples were transferred to a sample cup chilled to 77K inside of the glovebox. 
Upon freezing of the solution, the cup was quickly removed from the glovebox and 
immersed in liquid N2 until being mounted in the cryostat. Data analysis was performed 
using the program WMOSS (www.wmoss.org) and quadrupole doublets were fit to 
Lorentzian lineshapes.9 
Typical NH3 Generation Protocol from 1. A 50 mL Schlenk tube was charged with 
solid 1 (2 mg, 0.0029 mmol), Cp*2Co (23 mg, 0.069 mmol), [2,5-Cl2-PhNH3][OTf] (22 
mg, 0.069 mmol) and a magnetic stir bar. The flask was chilled to -78 oC, Et2O (4 mL) 
was added and stirring was commenced. The tube was sealed with a Teflon stopcock and 
the mixture was stirred at -78 oC overnight and then slowly warmed to rt.  
Typical HNMe2 and NMe3 Generation Protocol from 5. Compound 5 (5 mg, 0.007 
mmol) was dissolved in Et2O (2 mL) in a 50 mL Schlenk tube equipped with a stir bar. 
This suspension was vigorously stirred and cooled to -78 °C in a cold well inside of the 
glove box. A similarly cooled solution of HOTf, (6 μL, 0.068 mmol) in Et2O (2 mL) was 
added to the suspension in one portion with rapid stirring. Solid KC8 (11.2 mg, 0.083 
mmol) was suspended in cold Et2O (0.75 mL) and added in one portion to the rapidly 
stirred solution in the Schlenk tube which was then tightly sealed. The reaction was 
allowed to stir for 1 hour at -78 °C before being warmed to room temperature and stirred 
for an additional 15 minutes. 
Volatile Nitrogen Collection and Analysis. A Schlenk tube was charged with HCl (3 mL 
of a 2.0 M solution in Et2O, 6 mmol). Reaction mixtures were vacuum transferred into 
this collection flask. Residual solid in the reaction vessel was treated with a solution of 
[Na][O-t-Bu] (40 mg, 0.4 mmol) in THF (2 mL) and sealed. The resulting suspension was 
allowed to stir for 10 minutes before all volatiles were again vacuum transferred into the 
collection flask. After completion of the vacuum transfer, the collection flask was sealed 
and warmed to room temperature. Solvent was removed in vacuo and [NH4][Cl] was 
quantified by the Indophenol method10 or dissolved in DMSO-d6 containing mesitylene 
as an internal standard and analyzed by NMR spectroscopy. [NH4][Cl], [H2NMe2][Cl] 
S3 
 
and [HNMe3][Cl] were identified by 1H, 15N, and 13C NMR spectroscopy and compared 
to authentic samples. [H3NMe][Cl] was not observed as a product of any reactions. 
Typical CH4 Generation Protocol from 1. A 20 mL scintillation vial was charged with 
solid 1 (2 mg, 0.002 mmol), Cp*2Co (23 mg, 0.069 mmol), [2,5-Cl2-PhNH3][OTf] (22 
mg, 0.069 mmol) and a magnetic stir bar. The flask was chilled to -78 oC, Et2O (4 mL) 
was added and stirring was commenced. The tube was sealed with a gastight threaded cap 
fitted with a rubber septum and the mixture was stirred at -78 oC overnight and then 
slowly warmed to rt.  
Typical CH4 Generation Protocol from 5. Compound 5 (2 mg, 0.003 mmol) was 
dissolved in Et2O (3 mL) in a 20 mL scintillation vial equipped with a stir bar. This 
suspension was vigorously stirred and cooled to -78 °C in a cold well inside of the glove 
box. A similarly cooled solution of HOTf, (3 μL, 0.034 mmol) in Et2O (2 mL) was added 
to the suspension in one portion with rapid stirring. Solid KC8 (4 mg, 0.030 mmol) was 
suspended in cold Et2O (0.75 mL) and added in one portion to the rapidly stirred solution 
which was then tightly sealed with a gastight threaded cap fitted with a rubber septum. 
The reaction was allowed to stir for 1 hour at -78 °C before being warmed to room 
temperature and stirred for 15 minutes.  
Volatile Carbon and Hydrogen Analysis. The headspace of reaction flasks was 
extracted with a Hamilton GasTight syringe and analyzed by gas chromatography to 
quantify CH4 production from 1 and 5 using an SRI 8610C gas chromatograph equipped 
with a flame ionization detector (activated alumina 60/80 mesh, 2 m, OD: 0.118 in, ID: 
0.085 in, stainless steel, He carrier gas). Mass spectral analysis of the headspace was 
analyzed using electron ionization methods. H2 evolution from compound 4 was 
determined by gas chromatography with an Agilent 7890A gas chromatograph (HP-
PLOT U, 30 m, 0.32 mm i.d., 30 oC isothermal, 1 mL/min flow rate, N2 carrier gas) using 
a thermal conductivity detector. 
Synthetic Procedures 
[SiPiPr3]Fe(CN) (1). A 50 mL Schlenk tube was charged with [SiPiPr3]Fe(Cl) (200 mg, 
287 μmol), NaCN (200 mg, 4.1 mmol), THF (10 mL) and MeOH (10 mL). The flask was 
sealed with a Teflon stopcock and heated to reflux overnight causing a color change from 
yellow to wine red. The mixture was cooled to room temperature and solvent was 
removed in vacuo. The resulting pink residue was extracted with benzene (2 x 20 mL), 
filtered through Celite and lyophilized. The resulting solid was washed with pentane (3 x 
5 mL) furnishing 172 mg of 1 as a red solid (87 % yield). Single crystals of 1 suitable for 
X-ray diffraction were obtained by layering a concentrated benzene solution of 1 with 
pentane at room temperature and allowed to stand overnight. 1H NMR (300 MHz, C6D6, 
298 K, ppm): 5.76, 2.75, 2.07, -1.75. μeff (C6D6, 298 K, 300 MHz): 2.6μB. UV-Visible 
(THF, 298 K, nm {cm-1 M-1}): 918 {175}, 528 {566}, 358 {3262}. IR (KBr, 298 K, cm-
1): 2076. Anal: calc. for C37H54FeNP3Si: C 64.44, H 7.89, N 2.03; found: C 64.75, H 8.09, 
N 1.54. 
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[SiPiPr3]Fe(C15N) (15N-1). Prepared in an analogous fashion to 1 but employing 15N-
enriched KCN. IR (KBr, 298 K, cm-1): 2045. 
[SiPiPr3]Fe(13CN) (13C-1). Prepared in an analogous fashion to 1 but employing 13C-
enriched KCN. IR (KBr, 298 K, cm-1): 2031. 
{Na(12-crown-4)2}{[SiPiPr3]Fe(CN)} (2). To a stirred solution of 1 (20 mg, 0.029 mmol) 
in THF (5 mL) was added Na(Hg) (5 mg Na, 0.217 mmol, 2 g Hg), and 12-crown-4 (20 
mg, 0.113 mmol) and stirring was continued for 1 hr. The resulting brown solution was 
filtered through a glass filter paper to remove Hg, and concentrated in vacuo to 1 mL. 
The solution was filtered again and then layered with pentane (5 mL). Overnight, 24 mg 
of crystals of 2 suitable for X-ray diffraction deposit that were washed with pentane (2 x 
2 mL) to afford analytically pure solids (77 % yield). 1H NMR (300 MHz, THF-d8, 298 
K, ppm): 15.2, 6.9, 6.4, 3.7, 1.6. μeff (THF-d8, 298 K, 300 MHz): 2.0μB. UV-Visible 
(THF, 298 K, nm {cm-1 M-1}): 502 {2600}, 385 {5700}. IR (KBr, 298 K, cm-1): 2014. 
Anal: calc. for C37H54FeNP3Si: C 59.77, H 8.14, N 1.32; found: C 60.01, H 7.97, N 1.28. 
{Na(12-crown-4)2}{[SiPiPr3]Fe(13CN)} (13C-2). IR (KBr, 298 K, cm-1): 1972. 
{[SiPiPr3]Fe(CNH)}{BArF24} (3). To a stirring suspension of 1 (48 mg, 70 μmol) in Et2O 
(5 mL) was added dropwise a solution of {H(OEt2)2}{BArF24} (70 mg , 69 μmol) in Et2O 
(5 mL) causing a color change to deep blue. After stirring at room temperature for 1 hour 
the mixture was filtered through glass filter paper and concentrated to ~ 3 mL in vacuo. 
The solution was layered with pentane (10 mL) and allowed to stand at -30 oC for 3 days. 
Single crystals of 3 suitable for X-ray diffraction deposit during this time. The crystals 
were washed with toluene (2 x 5 mL) and pentane (2 x 5 mL) and dried with a gentle 
stream of N2 to afford 95 mg of 3 (85 % yield). 1H NMR (300 MHz, 9:1 C6D6: THF-d8, 
298 K, ppm): 15.66, 10.28, 9.36, 8.28, 7.66, 5.77, 3.16, -2.68, -4.83, -13.19, -36.51. μeff 
(9:1 C6D6: THF-d8, 298 K, 300 MHz): 2.6μB. UV-Visible (THF, 298 K, nm {cm-1 M-1}): 
804 {220}, 602 {257}. IR (KBr, 298 K, cm-1): 2029, 2700 (FWHM ~700 cm-1). Anal: 
calc. for C69H67BF24FeNP3Si•(C7H8): C 55.46, H 4.59, N 0.85; found: C 55.43, H 4.96, N 
1.01. 
{[SiPiPr3]Fe(CNH2)}{OTf} (4). In the glovebox, complex 2 (43 mg, 40 μmol) was 
dissolved in 2-MeTHF (5 mL), filtered into a 20-mL scintillation vial and frozen in a 
coldwell chilled externally with liquid nitrogen. A second scintillation vial was charged 
with HOTf (15 mg, 100 μmol) and 2-MeTHF (1 mL) and similarly frozen in the cold 
well. The acid solution was briefly thawed and layered on top of the frozen Fe-containing 
solution followed by refreezing the solutions. To combine the two layers, the vial was 
elevated off of the floor of the coldwell with forceps, and a pre-chilled spatula was used 
to mechanically stir the two layers until homogenous. The resulting solution was layered 
with pre-chilled pentane (15 mL) and mechanical stirring was continued at cryogenic (< -
100 oC) temperatures until a finely-dispersed pink solid had formed. This solid was 
separated via gravity filtration through a medium frit at -30 oC and subsequently washed 
with additional chilled pentane (2 x 20 mL). The solid was finally washed with room 
temperature toluene (2 x 5 mL) and pentane (2 x 5 mL), furnishing 25 mg of 4 as a purple 
solid (74 % yield) after drying in vacuo. Single crystals of 4 suitable for X-ray diffraction 
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were obtained by layering a concentrated THF solution of 4 with pentane at -35 o C and 
allowed to stand for 16 hours. 1H NMR (500 MHz, THF-d8, 193 K, ppm): 15.67, 9.27, 
7.53, 6.64, 4.25, 3.16, -3.38, -8.57, -22.57. UV-Visible (THF, 193 K, nm): 929, 640 {sh}, 
525, 394. IR (Solid, 298 K, cm-1): 3232, 3031,1615. 
{[SiPiPr3]Fe(CND2)}{OTf} (4-d2). Prepared in an analogous fashion to 4 but employing 
DOTf. IR (Solid, 298 K, cm-1): 2408, 2247, 1525, 1500. 
[SiPiPr3]Fe(CNMe2) (5). A 20 mL scintillation vial was charged with 1 (115 mg, 166 
μmol), 1,2-dimethoxyethane (5 mL), Na(Hg) (10.4 mg Na, 452 μmol, 2.0 g Hg) and a 
magnetic stir bar. The vial was sealed and stirred vigorously at room temperature for 1 
hour causing a color change to dark amber. The solution was cooled to -60 oC and MeOTf 
(16.8 μL, 190 μmol) was added via syringe and the mixture was slowly warmed to rt with 
stirring. The solution was stirred for an additional hour at rt causing a color change to 
inky purple. The solution was again cooled to -60 oC and MeOTf (16.8 μL, 190 μmol) 
was added via syringe and the mixture was slowly warmed to rt with stirring. The dark 
amber solution was stirred for an additional hour at rt before being concentrated to 
dryness in vacuo. The brown residue was extracted with pentane (3 x 10 mL), filtered 
through Celite and concentrated to dryness in vacuo. The resulting brown solid was 
washed with minimal pentane (2 mL) and dried in vacuo furnishing 102 mg of 
analytically-pure 5 (82 % yield). Single crystals of 5 suitable for X-ray diffraction were 
obtained by slow evaporation of a concentrated Et2O solution of 5. 1H NMR (500 MHz, 
toluene-d8, 298 K, ppm): 8.20 (3H, d, 7.0 Hz), 7.35 (3H, d, 7.6 Hz), 7.21 (3H, t, 7.0 Hz), 
7.06 (3H, t, 7.5 Hz), 2.83 (6H, s), 2.31 (6H, hept, 5.9 Hz), 1.03 (18H, bs), 0.72 (18H, bs). 
31P{1H} NMR (202.4 MHz, toluene-d8, 298 K, ppm): 103.6 (bs). UV-Visible (THF, 298 
K, nm {cm-1 M-1}): 595 {470}, 417 {5500}. IR (KBr, 298 K, cm-1): 1154, 1383, 1520. 
Anal: calc. for C39H60FeNP3Si: C 65.08, H 8.40, N 1.95; Found: C 64.68, H 8.28, N 1.78. 
[SiPiPr3]Fe(13CNMe2) (13C-5). IR (KBr, 298 K, cm-1): 1142, 1375, 1506. 13C NMR 
(125.7 MHz, toluene-d8, 293 K, ppm): 279.6 (Fe=CNMe2). 
[SiPiPr3]Fe(C15NMe2) (15N-5). IR (Solid, 298 K, cm-1): 1152, 1375, 1505. 15N{1H} NMR 
(50.6 MHz, C6D6, 293 K, ppm): 129.1 (s). 
{[SiPiPr3]Fe(CNMe2)}{BArF24} (6). A 20 mL scintillation vial was charged with 5 (10 
mg, 13.9 μmol), Et2O (5 mL) and a magnetic stir bar and stirred vigorously at room 
temperature. A solution of {Cp2Fe}{BArF24} (14.5 mg , 13.8 μmol) in Et2O (5 mL) was 
added in one portion causing a color change to lavender over 1 hour. The solution was 
stirred at rt for 1 hour and then concentrated in vacuo to ~ 1 mL. This solution was 
layered with pentane (5 mL) and stored at -30 oC overnight causing the deposition of 
crystals suitable for X-ray diffraction. The mother liquor was decanted and the crystals 
were washed with benzene (2 mL) and pentane (2 mL) affording 21 mg of 6 (95 % yield). 
1H NMR (300 MHz, CD3CN, 298 K, ppm): 13.45, 12.76, 7.66, 7.37, 6.73, 5.39, -0.34, -
0.62, -2.40. μeff (CD3CN, 298 K, 300 MHz): 2.1μB. UV-Visible (THF, 298 K, nm {cm-1 
M-1}): 979 {170}, 658 {80}, 543 {320}, 326 {3950}. IR (KBr, 298 K, cm-1): 1559, 1395. 
Anal: calc. for C71H72BF24FeNP3Si•(C6H6): C 55.68, H 4.73, N 0.84; found: C 55.24, H 
4.44, N 1.08. 
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{[SiPiPr3]Fe=13CNMe2}{BArF24} (13C-6). IR (KBr, 298 K, cm-1): 1540, 1391. 
 
NMR Spectra 
 
Figure S1. 1H NMR spectrum (300 MHz, 293K) of 1 recorded in C6D6. 
 
 
Figure S2. 1H NMR spectrum (300 MHz, 293K) of 2 recorded in THF-d8. 
 
Figure S3. 1H NMR spectrum (300 MHz, 293 K) of 3 recorded in 9:1 C6D6: THF-d8. 
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Figure S4. 1H NMR spectrum (500 MHz, 193 K) of 4 recorded in THF-d8. 
 
 
Figure S5. 1H NMR spectrum (500 MHz, 293K) of 5 recorded in C6D6. 
 
Figure S6. 1H NMR spectrum (300 MHz, 293K) of 6 recorded in CD3CN. 
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Figure S7. 31P NMR spectrum (202.4 MHz, 298K) of 5 recorded in toluene-d8. 
 
 
Figure S8. 13C{1H} NMR spectrum (125.7 MHz) of 13C-5 recorded in toluene-d8 at 298 K 
(bottom) and 193 K (top). 
 
Figure S9. 15N{1H} NMR spectrum (50.6 MHz, 298K) of 15N-5 recorded in C6D6. 
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Figure S10. 1H NMR spectrum (500 MHz) of [H215NMe2][Cl] and [H15NMe3][Cl] present 
in the reaction volatiles produced from the reductive protonolysis of 15N-5. The vertical 
and horizontal scales of the downfield region has been increased to emphasize the features 
associated with the NH protons. 
 
 
Figure S11. 1H NMR (top) and {15N}1H NMR (bottom) (500 MHz, 293K) of the reaction 
volatiles derived the reduction of 15N-1 recorded in DMSO-d6.  
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Figure S12. Stacked 1H NMR spectra of (A) independently prepared [SiPiPr3]Fe(OTf), (B) 
the crude reaction mixture obtained following the reaction of [SiPiPr3]Fe(CNMe2) (5) with 
10 equiv KC8 and 10 equiv HOTf in Et2O at -78 
oC for 1 hour, and (C) the crude reaction 
mixture obtained following the reaction of [SiPiPr3]Fe(CN) (1) with 20 equiv Cp*2Co and 
20 equiv [2,5-Cl2-PhNH3][OTf] in Et2O at -78 
oC overnight. The identity of the molecules 
giving rise to the prominent feature in (B) marked with an asterisk, and the 
paramagnetically-shifted features in (C) are presently unkown. Spectra were recorded at 
300 MHz, 293K in C6D6. 
 
 
IR Spectra 
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Figure S13. KBr-IR absorption spectra of solid 1 (black) and 3 (blue). 
 
Figure S14. Overlaid solid IR absorption spectra of solid 5 (Black), 13C-5 (Green), and 
15N-5 (Purple) with asterisks marking regions of notable difference.  
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Figure S15. Overlaid IR absorption spectra of solid 6 (Green) and 13C-6 (Black). 
 
Figure S16. Full overlaid IR absorption spectra of solid 4 (Black), and 4-d2 (Green). 
 
UV-Visible Spectra 
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Figure S17. UV/visible spectrum of 1 in THF at 298 K. 
 
Figure S18. UV/visible spectrum of 2 in THF at 298 K. 
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Figure S19. UV/visible spectrum of 3 in THF at 298 K. 
 
Figure S20. UV/visible spectrum of 4 in THF at 223 K. 
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Figure S21. UV/visible spectrum of 5 in THF at 298 K.  
 
Figure S22. UV/visible spectrum of 6 in THF at 298 K.  
 
57Fe Mössbauer Spectra 
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Figure S23. 80 K Zero-field 57Fe Mössbauer spectrum of solid 1. 
 
 
Figure S24. 80 K Zero-field 57Fe Mössbauer spectrum of 57Fe-2 as a 2 mM solution in 
frozen 2-MeTHF. 
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Figure S25. 80 K Zero-field 57Fe Mössbauer spectrum of solid 3. The unknown 
contaminating species was modeled as an asymmetric quadrupole doublet with parameters 
δ = 0.40 and a ΔEQ = 0.52 mm/s. 
 
Figure S26. 80 K Zero-field 57Fe Mössbauer spectrum of 57Fe-4 (major species, 76%) as a 
2 mM solution in frozen 2-MeTHF. The minor species (24%) displays parameters (δ = 0.41 
mm/s, ΔEQ = 3.175 mm/s) that are nearly identical to that of 3 and is likely generated upon 
dissolution of 4.  
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Figure S27. 80 K Zero-field 57Fe Mössbauer spectrum of solid 5. 
 
Figure S28. 80 K Zero-field 57Fe Mössbauer spectrum of solid 6. 
 
 
X-ray Diffraction 
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Figure S29. X-ray diffraction structure of compound 2 and 6 with thermal ellipsoids drawn 
at 50%. Cocrystallized solvent and disorder in the cation of 2 have been omitted for clarity. 
 
 
Table S1. Pertinent X-ray Diffraction data. 
 
Electrochemistry 
Compound 1 2 3 4 5 6
chem formula C43H60FeNP3Si C59H90FeNNaO10P3Si C76H85BF24FeNOP3Si C42H64F3FeNO4P3SSi C39H60FeNP3Si C71H72BF24FeNP3Si
fw 768.15 1173.16 1672.11 912.85 719.73 1582.96
cryst syst Monoclinic Monoclinic Triclinic Monoclinic Triclinic Monoclinic
Space group P21/C C2/C P-1 P21/C P-1 P21/C
a [Å] 12.7654(6) 46.808(2) 15.0167(11) 24.4156(7) 10.7372(9) 12.8247(5)
b [Å] 15.4011(7) 10.8136(6) 16.9753(12) 17.3909(5) 10.8095(10) 15.0774(6)
c [Å] 20.6031(9) 29.9223(19) 17.8198(13) 21.7555(6) 18.6713(16) 37.9194(16)
α [o] 90 90 108.035(3) 90 83.158(5) 90
β [o] 92.160(2) 125.839(3) 110.461(3) 103.284(1) 87.492(5) 97.108(2)
γ [o] 90 90 95.579(3) 90 61.186(4) 90
V [Å3] 4047.7(3) 12277.9(12) 3937.7(5) 8990.4(4) 1885.0(3) 7275.9(5)
Z 4 8 2 8 2 4
Dcalcd [g cm
-1] 1.261 1.269 1.41 1.349 1.268 1.445
F(000) 1641 5016 1724 3864 772 3244
μ [mm-1] 0.554 0.406 0.368 0.569 0.587 0.393
measured reflns 217872 311138 169724 160393 142801 221384
unique reflns 23286 22177 19528 22352 18076 27783
data/restraints/param 23286/0/463 22177/0/828 19528/0/1037 22352/12/1329 18076/0/420 27783/18/980
R(F) (I>2σ(l)) 0.03 0.054 0.0502 0.059 0.036 0.0463
wR(F2) (all) 0.0785 0.1351 0.1365 0.1658 0.0846 0.1247
GOOF 1.009 1.153 1.026 1.096 1.043 1.071
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Figure S30. Overlaid cyclic voltammograms obtained on 1 mM solutions of 1 (gray) and 4 
(black) collected in 0.1 M [TBA][PF6] at 100 mV/s in the presence of Fc as an internal 
standard.  
 
Figure S31. Cyclic voltammogram obtained on a 1 mM solution of 5 collected in 0.1 M 
[TBA][PF6] at 20 mV/s. The feature at -1.26 V corresponds to a single-electron oxidation 
event of 5. 
 
EPR Spectroscopy 
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Figure S32. EPR spectrum (green) and simulation (black) of {Na(12-crown-
4)2}{[SiP
iPr
3]Fe(CN)} (2) collected as a frozen 2-MeTHF glass at 20 K. EasySpin simulation 
parameters are listed in the inset. 
 
Figure S33. EPR spectrum (blue) and simulation (black) of {[SiPiPr3]Fe(CNH2)}{OTf} (4) 
collected as a frozen 2-MeTHF glass at 20 K. EasySpin simulation parameters are listed in 
the inset. 
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Figure S34. EPR spectrum (red) and simulation (black) of {[SiPiPr3]Fe(CNMe2)}{BAr
F
24} 
(6) collected as a frozen 2-MeTHF glass at 20 K. EasySpin simulation parameters are listed 
in the inset. 
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